Here, is the time variable and x is the space coordinate along the beam in its equilibrium position. We denote by w(x, t) the deflection of the beam from the equilibrium line, which is described by w 0, and by (x, t) the slope of the deflection cue when the shearing force is neglected; for the precise meaning of , see Timoshenko 11 or Traill-Nash and Collar 12]. We assume that the motion occurs in the wx-plane and that 0 x L. The coecients p, I, E and I are the mass per unit length, the mass moment of ineia of the cross section, Young's modulus and the moment of ineia of the cross section, respectively. The coecient K is equal to kGA, where G is the modulus of elasticity in shear, A is the cross sectional area and k is a numerical factor depending on the shape of the cross section. The boundary condition we employ 
0. Introduction. The purpose of this paper is to investigate uniform stabilization of the Timoshenko beam with boundary control. The motion of a beam can be described by the Euler beam equation when the cross-sectional dimensions are small in comparison with the length of the beam. If the cross-sectional dimensions are not negligible, the effect of the rotatory inertia should be considered and the motion is better described by the Rayleigh beam equation. If the deflection due to shear is also taken into account in addition to the rotatory inertia, we arrive at a still more accurate model, which is called the Timoshenko beam. Its motion is described by the following system of equations: Here, is the time variable and x is the space coordinate along the beam in its equilibrium position. We denote by w(x, t) the deflection of the beam from the equilibrium line, which is described by w 0, and by (x, t) the slope of the deflection cue when the shearing force is neglected; for the precise meaning of , see Timoshenko 11 or Traill-Nash and Collar 12]. We assume that the motion occurs in the wx-plane and that 0 x L. The coecients p, I, E and I are the mass per unit length, the mass moment of ineia of the cross section, Young's modulus and the moment of ineia of the cross section, respectively. The coecient K is equal to kGA, where G is the modulus of elasticity in shear, A is the cross sectional area and k is a numerical factor depending on the shape of the cross section. The boundary condition we employ at x 0 is
which is for the clamped end at x 0, and the boundary control at x L is of the form One can also derive an equivalent fourth-order equation in terms of w; see Timoshenko [11] and Traill-Nash and Collar [12] . In particular, [12] [3] . We use the energy method combined with C0-semigroup theory as in [1] - [3] , [5] and [6] . The essence of the method is to construct a suitable energy functional associated with e(t). Details are given in 2.
The second part of this paper is concerned with a numerical study. Since the nature of the spectrum is an important question in the investigation of the stability of a linear system, we carried out numerical experiments on the spectrum of (0.1) and (0.2) under (0.3)-(0.5). We express the temporal variation of the eigenfunction in normal modes of the form ea', transforming (0.1)-(0.5) to ordinary differential equations with boundary conditions. The Chebyshev-tau method [4] , [8] is used to discretize the spatial variation of the eigenfunctions, thus yielding a matrix eigenvalue problem with discrete complex-valued eigenvalues A. These are computed using a NAG routine in quadruple precision on a VAX 11/785. Results 
where id is the identity mapping and the domain of A is taken to be be. It is then easy to see that (0.1), (0.2) with (0.3), (0.4) and (0.5) can be put in the abstract form"
and L is taken to be 1.
We also observe the following. However, in this case it seems necessary to impose the zero mean condition o b dx 0 in order to avoid some technical difficulties (see [1] ).
3. Numerical study of the spectrum. We present numerical results on the linear stability of our system. We use normal mode analysis and set (3.1) w(x,t)=e;'tp(x), We rewrite this in the form We discretize P(x) and Q(x) by the Chebyshev-tau method [4], [8] . This is a spectral method where the expansion functions are the Chebyshev polynomials T, (z) defined by T,(cos 0)=cos nO when z=cos 0. This method approximates discrete eigenvalues belonging to C eigenfunctions with infinite-order accuracy.
We rescale the spatial variable to z (2x)/L-1, so that -1 <-z-< 1. We set N (3.14) We note that the qualitative features obtained for the computation with moderate data are very different from those of the model of an aluminium bar. This is reminiscent of the qualitative differences in Figs. 5 and 7 of Chen et al. [3] .
